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Development of the Birefringence Measuring System for Scanning-lens
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ABSTRACT
A new system able to evaluate the birefringence of scanning-lenses quantitatively is developed
adopting the shearing system of measurement and compensating optical path. Birefringence of
plastic scanning-lenses deteriorates quality of the optical system, and it is difficult to measure
birefringence using a measuring system due to its large aperture and complicate shape of scanning-
lenses. It was common to evaluate the birefringence of scanning-lenses qualitatively, where as the

new system has wide range of evaluation of birefringence, such as 0~2500nm, for high quality lenses.
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Fig.1 Photo-elastic interference fringes.
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Fig.2 Schematic diagram of birefringence measuring
system.
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Fig.3 CCD image of a photo-elastic interference fringe.
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Table 1 Relationship between birefringence phase
difference of test sample and polarized light state.

Phase 0 0~A1/4 Al4 A4 A2
difference ~L1/2
Polarized

Light

State

Phase A2 A/2 314 31/4 A
difference ~31/4 ~A
Polarized

Light

State
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Fig.4 Measurement range extension
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Fig.5 Absolute measurement of two dimensional

distribution of birefringence phase difference.
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Table 2 List of experimental results.
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Onm-sample 11.2nm-sample 158.2nm-sample
g, 2.31nm 0.39nm 2.30nm
g, 0.89nm 1.03nm 0.87nm
g, 0.44nm 0.56nm 0.40nm
Table 3 Specifications.

Accuracy 5.83 (nm)

Spacial measurement range 300 X 30(mm)

Measurement range 0~2500(nm)
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(a) Wrapped values without range extension.

(b) Unwrapped values by range extension.

Fig.6 Birds-eye views of birefringence phase difference
distribution of scanning-lenses.
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(c)Two dimensional distribution in case  (d)Two dimensional distribution in case
of no pressure of applied pressure
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Fig.9 Confirmation of beam profiles.
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